Effect of cytokines on hyaluronan synthase activity and response to oxidative stress by fibroblasts.
Cytokines such as tumour necrosis factor-alpha (TNFalpha), interferon-gamma (IFNgamma), and transforming growth factor-beta (TGF1beta) modulate hyaluronan synthase (HAS) gene expression and protein activity. The aim of this research is to evaluate the response of HAS gene expression and the related protein synthesis in fibroblasts after treatment with TNFalpha, IFNgamma and TGF1beta and to assess the potential protective effect of increased hyaluronan (HA) synthesis during oxidative stress. In this study, gene expression, protein synthesis, hyaluronan content, cell death, lactate dehydrogenase (LDH) activity, membrane lipid peroxidation and endogenous antioxidant depletion are determined for HAS1, HAS2 and HAS3. Messenger RNA (mRNA) expression and protein formation of the three HAS genes is modulated using different cytokines and various doses and correlated with increased HA synthesis. Protection of fibroblasts from injury induced by exposure to reactive oxygen species was significantly increased by TGF1beta and was associated with increased gene expression and protein formation of HAS1 and HAS2 enzymes synthesising high-molecular-weight HA. It is proposed that specific HAS enzyme activity and HA molecular weight specificity is involved in the protective mechanism.